Background and Aims The discovery of a new species, Haplophyllum bastetanum F.B. Navarro, V.N. Suárez-Santiago & Blanca sp. nov., in the south-east of Spain has prompted the comparative study of species of the Iberian Peninsula, and others related, through morphological, cytogenetic, molecular, distributional and ecological characterization.
I N T R O D U C T I O N
The family Rutaceae contains approx. 150 genera with some 900 species distributed throughout temperate and tropical regions, particularly in southern Africa and in Australia. Many of these species are of great economic interest, whether for food (Citrus sp.), medicine (oils from Galipea, Toddalia, Ruta, Haplophyllum, etc.), aesthetics (aromatic value of bergamot oil), wood, gardening, etc. Six subfamilies can be distinguished: Zanthoxyleae, Cusparieae, Toddaloideae, Rhabdodendroideae, Aurantioideae and Rutoideae. The last group, differentiated from the rest by having an ovary with two to five carpels separated in the apical part and connected only by styles (Heywood, 1978) , includes the genera Ruta L., Haplophyllum A. Juss., Dictamnus L. and Thamnosma Torr. & Frém.
According to Townsend (1986) , the genus Haplophyllum includes 66 species distributed throughout temperate and subtropical zones of Eurasia and the northern tropical zone of eastern Africa (Somalia). Many studies have examined the phytochemistry and medicinal attributes of some of these species, analysing their contents for alkaloids, lignanes, glycosides and flavonoids, etc. (Pascual-Villalobos and Robledo, 1999; Shaiq et al., 2001; Nazrullaev et al., 2002; Prieto et al., 2002; Schinella et al., 2002) . However, few systematic and taxonomical studies have been completed and practically none from a molecular standpoint. Several authors have proposed different subdivisions of the genus into sections, as in the case of Spach (1849) , Engler (1896) , Vvdensky (1949) or Townsend (1966) . In the latest review of the genus available, Townsend (1986) proposed three sections: sect. Peganoides (generally 3-locular ovary, dehiscent fruit); sect. Indehiscentes (5-locular ovary, indehiscent fruit); and sect. Haplophyllum (5-locular ovary and dehiscent fruit). This third section contains most of the species of the genus, including those on the Iberian Peninsula, which are the object of the present study. Townsend (1968) recognized only seven species of the genus in Flora Europaea, of which only one species inhabited the Iberian Peninsula, H. linifolium (L.) G. Don. Later, Bol o os and Vigo (1974) Townsend (1975) conferred only the status of variety to this latter taxon, although his most recent review (Townsend, 1986) accepted the proposal of Bol o os and Vigo (1974) . In his later study Townsend (1986) proposed H. linifolium subsp. africanum C. Towns. as a new combination for North Africa. However, this subspecies was excluded from this study because enough evidence exists to consider it as a different species (V. N. Suárez-Santiago, F. B. Navarro and G. Blanca, unpubl. res.) .
Following Don (1831-1834), we have considered H. linifolium and H. rosmarinifolium as different species based on our experience obtained during this study and following the criterion of the Rutaceae specialist (R. Morales, Real Jardín Botánico de Madrid, pers. comm.) from Flora Iberica (Vol. IX, unpubl. res.) .
The discovery of a new species, H. bastetanum, in the Guadix-Baza Basin (south-east Spain) has prompted the present comparative study of species of the Iberian Peninsula, and others related, through morphological, cytogenetic, molecular, distributional and ecological characterization.
M A T E R I AL S A N D M E T H O D S

Plant material
The plant material used in this study includes the three Spanish Haplophyllum species (H. linifolium, H. rosmarinifolium and H. bastetanum). Also, we selected a closely related species to our ingroup, H. suaveolens (DC.) G. Don, another one more distant, H. coronatum Griseb. and, finally, H. blanchei Boiss., which is closely related to the type species of the genus [H. tuberculatum (Forssk.) A. Juss.], according to the possible relationships amongst the species in the genus Haplophyllum proposed by Townsend (1986) . Ruta montana (L.) L. was used as an outgroup in the molecular analyses.
Macromorphology
The morphological study involved a comparative analysis of the morphological characteristics of H. bastetanum and the other species, taking into account the monograph by Townsend (1986) . In addition, a quantitative analysis was made of the species present in the Iberian Peninsula, using herbarium specimens (Appendix 1), except for measuring seed length and width, for which material was gathered from wild populations. The characters with the greatest variation among the different taxa were used, e.g. leaf width and length; leaf area; and number of glands on the upper leaf surface; length and width of the sepals, petals, and seeds; and the number of capsules per inflorescence. The number of foliar glands were calculated with a 4-mm 2 grid and leaf area was estimated by the WinFOLIA program, version 2002a. The terminology used basically follows Font Quer (1953) , Stearn (1980) and Mabberley (1990) .
For each of the variables studied, a one-way ANOVA was used for the statistical analysis. In some cases, a logarithmic transformation was made of the data (ln) to reduce heterocedasticity, which was confirmed by the Bartlett test. The Tukey multiple-comparisons test was used to test the significance of mean pairs. For the length and width of the leaves, the non-parametric Kruskal-Wallis test was used, as the data did not satisfy the principles of the variance analysis. In this case, the multiple-comparison test used was the T2-Tamhane, which does not assume equal variances. The statistical program used was STATGRAPHICS plus version 4.0. and SPSS version 11.0.
The seeds were photographed using a variable-pressure LEO 1430 VP scanning electronic microscope (SEM) in conventional mode, after gold-palladium coating (Thornill et al., 1965) .
Cytogenetic analysis
Mitotic analyses were made with root meristems taken from germinating seeds. These roots, pre-treated with 8-hydroxy-quinoleine and then fixed in ethyl alcohol-acetic acid (3 : 1), were later hydrolysed in 1 N HCl, stained in an acetic orcein solution, and then flattened for light microscopy (Darlington and La Cour, 1969) . The seeds were taken from plants included in the Herbario de la Universidad de Granada (GDA) herbarium. The vouchers are shown in Table 1 .
DNA extraction, polymerase chain reaction (PCR) and DNA sequencing
Total genomic DNA was extracted, following the CTAB method (Doyle and Doyle, 1987) , from fresh leaves collected in the field for Spanish species (Haploplyllum and Ruta) or from herbarium material for H. suaveolens, H. blanchei and H. coronatum (Table 2) .
The entire internal transcribed spacer (ITS) region (ITS1, 5.8S and ITS2) was amplified by PCR, using the primers N-nc18s10 and C26A (Wen and Zimmer, 1996) . The PCR reactions were performed in a volume of 50 mL of mix containing 10 mM 10· PCR buffer, 2 mM MgCl 2 , 200 mM of a mix of each dNTP, 0Á5 mM of each primer, 2Á5 PCR conditions were five cycles of 94 C for 1Á5 min, 55 C for 1 min and 72 C for 1 min, each cycle decreasing 1 C for the annealing temperature. Afterwards, 35 cycles were run: 1Á5 min at 94 C, 1 min at 50 C, and 1 min at 72 C. After these 40 cycles, there was a 10-min extension period at 72 C. For DNA from the herbarium material, the PCR conditions were changed, decreasing the annealing temperature from 55 C to 50 C in the first five cycles and from 50
C to 48 C in the following 35 cycles, while the DNA quantity was increased to 100-150 ng. Only single bands were detected from the PCR products on the agarose gels. These bands were excised from the gels and the DNA extracted using the GFX TM PCR DNA and Gel Band Purification Kit (Amersham Biosciences). The bands from the DNA of herbarium material (H. coronatum, H. blanchei and H. suaveolens) were very pale; therefore these PCR products were ligated into the pGEM-Teasy Vector System (Promega) and cloned in JM109 cells following the manufacturer's recommendations (Promega).
Automated sequencing of the purified double-stranded PCR products and plasmid clones was performed in both directions. The PCR products were sequenced using the primers N-nc18s10 and C26A (Wen and Zimmer, 1996) , while the plasmid clones were sequenced with the generic primers T7 and SP6. Thermal-cycling reactions were performed using the ABI Prism 1 Big Dye TM Terminator Cycle Sequencing Kit (Applied Biosystems). Sequencing was then carried out on a 3700 Capillary DNA Sequencer. Nucleotide sequences were edited with the SEQMAN II v. 3.61 program of DNAstar software package (LASERGEN). BLAST searches confirmed that our products belonged to the Rutaceae family, based on their strong identity with other members of this family.
Sequence analysis
The multiple ITS sequences from all taxa were aligned using the CLUSTAL option of the MEGALIN program of DNAstar software package (LASERGEN), and after a visual inspection was done. Boundaries of the coding and spacer sequences were determined by comparison with published ITS sequences from Rutaceae and other Sapindales species (Becerra and Venable, 1999; Scott et al., 2000) . Positions with ambiguous alignments were treated following the method of Lutzoni et al. (2000) , where first the homologous regions of the alignment containing ambiguously aligned sequences were delimited. Secondly, each of these regions was coded as a new character, replacing its respective ambiguous region. Thirdly, each of the coded characters was subjected to a specific step matrix to account for the differential number of changes needed to transform one sequence into another. The sequences reported in the present study have been deposited in GenBank (Table 2) .
The G + C content and the sequence divergence among taxa were determined using MEGA version 2.1 (Kumar et al., 2001) ; the latter was calculated using the Kimura 2-parameter (K2P) model (Kimura, 1980) and the gaps were coded as missing data with the pairwise-deletion option.
Phylogenetic analysis
Phylogenetic analyses were performed using maximumparsimony (MP) and neighbour-joining (NJ) methods; the latter method used MEGA version 2.1 (Kumar et al., 2001) based on the K2P model (Kimura, 1980) . Gaps were coded as missing data with the pairwise-deletion option, and, for testing the robustness of the clades, a bootstrap analysis (BS) (Felsenstein, 1985) was performed with 1000 replicates. The parsimony analysis involved branch-and-bound searches conducted with PAUP version 4.0b10 (Swofford, 2003) using the furthest-addition-sequence option. Character states were specified as unordered, except for the characters that replaced the ambiguous regions specified for their step matrices. Different rounds of weighting and searching were conducted. In the first round, all characters were specified as unweighted and, in the rest of the rounds, the characters were reweighted according to the rescaled consistency index (RC) (Farris, 1969 (Farris, , 1989 until reaching identical weights, lengths and topologies in two successive rounds. Indels were coded also as missing data as a fifth base. All optimal trees were saved. Bootstrap analysis was performed using 1000 replicates to estimate the support of the ITS data. Descriptive statistics reflecting the amount of phylogenetic signal in the parsimony analysis were given by the consistency index (CI) (Kluge and Farris, 1969) , retention index (RI) (Swofford, 1993) and homoplasy index (HI). Additionally, the g1 statistic (Hillis and Huelsenbeck, 1992) was determined by calculating the tree-length distribution of 10 000 random trees, using RANDOM TREES under PAUP to assess the amount of phylogenetic signal in the dataset, in comparison to random noise.
Ecological characteristics
In this section, data are provided for distribution, bioclimatology, biogeography, and vegetation series in which H. bastetanum appears, following the terminology proposed by Rivas-Martínez et al. (1997) , Rivas-Martínez and Loidi (1999) and Valle (2003) . The threat of extinction was evaluated using the categories of the UICN (2001). The ecological distribution and behaviour of H. linifolium and H. rosmarinifolium were established by consulting the herbaria GDA, GDAC, MA, as well as the database of the project ANTHOS (Information system on plants in Spain; www.programanthos.com).
R E SU L T S
Macromorphology
The morphological characteristics used to differentiate H. bastetanum from the rest of the Iberian species and from the other related ones appear in Table 3 . Haploplyllum bastetanum differs from the rest fundamentally in having dark-green petals and stamen filaments, fruit lobes without apical appendages, and seeds with predominantly longitudinal dorsal ridges. Furthermore, individually, this species differs from: H. blanchei in having soft hairs on the dorsal side of the petals, glabrous leaves, and densely hairy ovary and capsule; H. suaveolens also in the haircovering of the ovary and capsule, and in the glabrous leaves; H. coronatum in having glabrous and non-trifoliate leaves; H. rosmarinifolium in the hair-covering of the ovary and capsule, lanceolate sepals, a band of hairs on the petals and non-linear leaves; and H. linifolium fundamentally in the glabrous leaves, the absence of trifoliate leaves, free sepals, a band of hairs on the petals, and uniformly hairy ovary and capsule. Some of these differences can be appreciated in Figs 1 and 2. For the species present in the Iberian Peninsula, the results of the biometric analysis are listed in Table 4 . Statistically significant differences were found (significance level of 99Á9 %), except for leaf length; nevertheless, neither the leaf width nor area differed significantly in H. linifolium or H. bastetanum, and the same was true for sepal width and petal length in H. rosmarinifolium and H. bastetanum.
Chromosome count
Haploplyllum linifolium and H. rosmarinifolium are both tetraploid species (2n = 36), while H. bastetanum is diploid (2n = 18). These chromosome numbers have not been reported previously.
Sequence analysis
The characteristics of the ITS sequences are summarized in Table 5 . Sequence alignments of the seven species analysed resulted in a 656-bp-long data matrix and required the insertion of 25 gaps (69 positions) of 1-9 bp in length, 19 of the gaps being due to the size difference between Haplophyllum species and R. montana (Table 5 ). For the parsimony analysis, 13 ambiguous regions were delimited and excluded from phylogenetic analysis (86 positions), but these were replaced by their respective coded characters, which were added to the end of the alignment. Therefore, 583 characters were used in the parsimony analysis. A step matrix was applied to each new coded character for reflecting the nature of the changes from one sequence to another within each ambiguous region.
For the entire ITS region, the pairwise sequence divergence varied from 0Á3 % to 7Á8 % (average 3Á4 %) between Haplophyllum species, where the lowest divergences were between Spanish species. Including Ruta montana, the extreme divergence reached 18Á8 % (R. montana vs. H. suaveolens) and the mean divergence was 7Á4 % (Table 6A ). The mean divergence among Spanish species and the other Haplophyllum species was 3Á7 % (Table 6B) .
Phylogenetic analysis
The original NJ tree using the K2P model (Fig. 3A) shows a strongly supported clade grouping Spanish Haplophyllum species together (BS = 94 %). Within this clade, H. linifolium and H. rosmarinifolium are placed together (BS = 95 %) and both are sister groups of H. bastetanum. In the original tree the rest of the groupings have low bootstrap values, so that the clade formed by H. coronatum and H. blanchei and the clade that groups these latter species with the Spanish species fails to appear in the consensus tree (Fig. 3B) .
In the parsimony analysis of aligned ITS sequences, the number of variable and informative characters, and the g1 statistic value varied depending on the treatment of ambiguous region and gaps ( treated as unweighted, all parsimony analyses yielded the same three most parsimonious trees. One of the strict consensus trees is shown in Fig. 4A ; the CI, RI and RC, with the HI values of each analysis, are shown in Table 7B . The strict consensus tree supports, on one hand, the clade composed of H. blanchei and H. coronatum, and, on the other hand, the clade formed by H. linifolium and H. rosmarinifolium, although in this latter case the bootstrap value is not high. Both clades, together with H. bastetanum, form a trichotomy that it is separate from H. suaveolens. The bootstrap values in both analyses are summarized in Table 7B . After the characters were reweighted according to the rescaled consistency index (RC), the trees differed whether or not the gaps were used as a fifth base. In both analysis, the bootstrap values were higher than in the unweighted analysis (Table 7B ), but in the former analysis (Fig. 4B) the trichotomy between H. bastetanum, H. coronatum-H. blanchei clade and H. linifolium-H. rosmarinifolium clade was unresolved, whereas in the latter analysis this trichotomy was resolved with H. bastetanum joining the remainder of the Spanish species in a clade (BS = 54 %; Fig. 4C ). Letters after the samples show significant differences at a confidence level of 0Á05 %.
Distribution and ecological characterization
throughout the Guadix-Baza Basin (Granada Province, Spain). From a biogeographical standpoint, this territory belongs to the Guadiciano-Bastetano district (GuadicianoBacense sector, Betica province) where H. bastetanum grows on carbonate soils in dry and semi-arid mesomediterranean bioclimate levels. This plant forms part of the low woody scrublands and esparto (Stipa tenacissima L.) grasslands belonging to the vegetation series Paeonio coriaceaeQuerceto rotundifoliae S. and Rhamno lycioidis-Querceto cocciferae S., where this species is often found refuged in the interior of esparto plants, presumably because of the influence of livestock. The degree of threat, according to UICN (2001) categories, is CR A2acd; B2ab(i,ii,iii,iv,v); C2a(i). The other two Iberian species have a larger number of populations and distribution areas. Haploplyllum linifolium extends throughout the interior zones of the Iberian Peninsula, fundamentally in the centre and south, on roadsides and in crops, growing on sedimentary clayeycarbonate substrates. Haploplyllum rosmarinifolium is a more thermophilous species, which extends throughout Mediterranean coastal zones, forming part of the low, woody scrublands, on limestones and dolomites, in dry and semi-arid places.
D I S C U S S I O N
With the use of morphometric, cytogenetic, molecular and ecological data, H. bastetanum can be distinguished from related Haplophyllum species as follows.
Morphology
Several key traits combined differentiate H. bastetanum from the rest of the species: glabrous leaves; lanceolate sepals; dark-green petals and stamen filaments; dorsal band of hairs on the petals; densely hairy ovary and capsule; capsule lobes without apical appendages; and seeds with fundamentally longitudinal dorsal ridges (Table 3 and Figs 1 and 2) .
With respect to the species present in the Iberian Peninsula, the results of the quantitative analysis (Table 4) support the existence of three taxa with different characteristics (H. bastetanum, H. linifolium and H. rosmarinifolium). However, H. bastetanum shares some characters with H. linifolium (leaf length, width and area) and with H. rosmarinifolium (sepal width and petal length).
Cytology
Haploplyllum bastetanum is a diploid species (2n = 18) like other species of the genus, which have been only scantily studied: H. patavinum (L.) G. Don (Cappelletti, 1929; Negodi, 1939) , H. dauricum (L.) G. Don (Mesicek and Sojak, 1972; Hanelt, 1973) , H. obtusifolium Ledib. (Guerra, 1984 (Guerra, , 1985 , H. perforatum (M. Bieb) Kar. & Kir. (Ghaffari, 1986 (Ghaffari, , 1987 , H. latifolium Kar. & Kir. (Zakironova and Nafanailova, 1992 64 . 4-71 . 7 5 4 . 8-56 . 1 6 5 . 1-69 . 8 6 2 . 2-67 G + C content mean (total) (%) 68 . 8 5 5 . 4 6 7 . 6 6 4 . 9 G + C content range (Haplophyllum) (%) 67 . 2-71 . 7 5 4 . 8-56 . 1 6 5 . 9-69 . 8 6 3 . 6-67 G + C content mean (Haplophyllum) (%) 69 . Sequences were compared specifying gaps as missing data with the pairwise deletion option: (A) combined ITS region distance matrix; (B) average distance matrix within and between groups of Spanish and non-Spanish Haplophyllum species. Numbers and letters along the top and left margins of each matrix correspond to samples. 1, H. blanchei; 2, H. linifolium; 3, H. coronatum; 4, H. rosmarinifolium; 5, H. suaveolens; 6, H. bastetanum; S, Spanish Haplophyllum species; R, non-Spanish Haplophyllum species.
level has previously gone unreported for any Haplophyllum species. Thus, the changes in ploidy level may be the basic mechanism for evolutionary diversification in Spanish Haplophyllum species.
Molecular analyses
No sequence information for the ITS region has been reported previously either for Haplophyllum or for Ruta species. The size of ITS1, ITS2 and the 5Á8S coding sequences in Haplophyllum species and Ruta montana lie within the range of those reported previously for other angiosperms (ITS1, 187-298; ITS2, 187-252; 5Á8S, 163-164; see Baldwin et al., 1995) and other taxa within the order Sapindales (Ackerly and Donoghue, 1998; Becerra and Venable, 1999; Scott et al., 2000; Suh et al., 2000; Edwards and Gadek, 2001; Becerra, 2003) . Among Haplophyllum species, the ITS has evolved mainly by base substitutions, where only seven indel events (one to seven gaps) appeared. High G+C content among ITS sequences is found in Haplophyllum (65Á3 %) as has been noted in other Sapindales (Suh et al., 2000) and in angiosperms in general (from 50 % to 75 %; see Baldwin et al., 1995) .
The divergence of ITS sequences is reportedly sufficient to provide phylogenetic signals in various families, as for instance in Apiaceae (Downie and Katz-Downie, 1996) , Asteraceae (Baldwin, 1992 (Baldwin, , 1993 , Rosaceae and Aceraceae (Suh et al., 2000) . In these groups, ITS sequences have proven most valuable for examining relationships within genera and among the more closely related genera. Within species, ITS sequences can be useful for investigating relationships among allopatric or disjunct populations (Baldwin, 1993) . In this study, the divergence of ITS sequences and the phylogenetic analysis support the idea that H. bastetanum is a different species from H. rosmarinifolium and H. linifolium. In all the phylogenetic trees (both the NJ and the parsimony trees) the only two Spanish species described (H. linifolium and H. rosmarinifolium) appear together and differ from H. bastetanum with high bootstrap values. This result is supported by the pairwise sequence-divergence values, so that this value between H. rosmarinifolium and H. linifolium is 0Á3 %, whereas each of them diverge from H. bastetanum by 0Á5 %. The NJ tree represented the H. rosmarinifolium-H. linifolium clade as a sister clade of H. bastetanum (BS = 94 %), while this grouping appeared with a bootstrap value only slightly higher than 50 % (54 %) in the parsimony analysis when the gaps were specified as fifth base and the characters were reweighted according to their rescaled consistency index (RC). The existence of this clade is supported by the sequence-divergence values, and thus, on one hand, the lowest divergence values were between the three Spanish taxa and, on the other hand, the sequence-divergence values between the Spanish species and the other Haplophyllum species studied were higher than the average pairwise divergence of all analysed Haplophyllum species. The existence of a clade formed by the Spanish species is supported also by biogeographical data, so that these species are geographically isolated from other species.
The high level of the ITS-sequence conservation among closely related diploid and polyploid species may indicate an origin by autopolyploidy of the polyploid species from diploids (Baldwin, 1992; Wendel, 2000) . In the case of Spanish Haplophyllum species, the three species show high levels of sequence conservation (low sequencedivergence values, high structural-sequence conservation), which, together with the biogeographical data, suggest the probable origin of H. rosmarinifolium and H. linifolium from H. bastetanum or from an ancestor to this species.
Evolution of the genus Haplophyllum in the Iberian Peninsula
The high level of sequence conservation, in addition to the grouping of H. rosmarinifolium with H. linifolium as well as these two with H. bastetanum in the phylogenetic analysis, suggest that the change in the number of chromosomes may be the key mechanism for speciation on the Iberian Peninsula. From H. bastetanum (or from an ancestor 2n = 18), a tetraploid species could have F I G . 4. Phylogenetic trees generated by ITS matrix using maximum-parsimony method: (A) strict consensus tree of the three maximally parsimonious trees obtained in all analyses with characters specified as unweighted; (B) bootstrap consensus tree including groups compatible with 50 % majority rule consensus reached when the ambiguous regions were coded, gaps specified as missing data and characters were reweighted according to rescaled consistency index; (C) bootstrap consensus tree obtained when the ambiguous regions were coded, gaps specified as fifth base and characters were reweighted according to rescaled consistency index. Numbers above branches are the bootstrap values (%) (in A the range of bootstrap values found are shown for each clade in the different analyses with unweighted characters; see Table 7B ).
originated by autopolyploidy and, perhaps, diversified by subsequent adaptation to different environmental conditions, giving rise to H. rosmarinifolium and H. linifolium. The three aforementioned species, endemic to the Iberian Peninsula, are isolated from the rest of the species by the Mediterranean Sea. Apparently, H. bastetanum or its diploid ancestor reached the Iberian Peninsula from the north of Africa during the Messinian (some 5 million years ago), following the migration model proposed for other groups (Bocquet et al., 1978; Blanca, 1981; Jeanmonod and Bocquet, 1981; Ros u ua and Blanca, 1988) .
According to the results of the present study, the following species is proposed.
Haplophyllum bastetanum F.B. Navarro, V.N. Suárez-Santiago & Blanca, sp. nov. (Fig. 1 Description. Perennial herbaceous plant, woody at the base. Stems 10-50 cm, weak, bluish-green, reddish at the base, densely covered with short white, curved hairs, frequently with axillary and sterile basal shoots. Leaves (11) 13-14 (18) · (2Á5) 3Á5-7Á0 (7Á5) mm, simple, elliptical or oblanceolate, sessile or barely petiolate, acute, greenglaucous, glabrous, with dark glands. Inflorescences loose, often corymbose, pubescent; bracts lanceolate. Flowers actinomorphic, hermaphroditic, pentamerous. Sepals 2-3Á5 (3Á8) · (0Á8) 1Á0 (1Á2) mm, lanceolate, dark green, with numerous hairs 1-1Á5 mm. Petals (5Á8) 6-8Á5 · (2Á0) 3Á0 (4Á0) mm, lanceolate or ovate-lanceolate, somewhat concave, dark green, somewhat keeled with a band of dorsal hairs, and dotted by yellowish glands. Stamen filaments 5-6 mm, free, gradually widening in the lower middle, green, hairy on the inner side, glandular. Ovary densely hairy, divided into 5 tetraovulate locules; style 3-3Á5 mm, green, glabrous, narrow, twisted at maturity. Infructescence corymbose, with (1) 3-10 (15) fruits. Capsule 5-lobed, dehiscent, uniformly hairy, with only rounded and tuberculate glands at the apex of each lobe, without horns or prominent appendages. Seeds (1Á8) 2Á0 (2Á4) · (1Á4) 1Á5 (1Á6) mm, kidney-shaped, dark grey or black, reticulated, with ridges predominantly longitudinal especially on the dorsal side (Fig. 2) .
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